Supplemental Figure S1 . Bouvardin inhibits protein translation in vivo In vitro translation assays were performed in rabbit reticulocytes (Promega) according to manufacturer's instruction, in the presence or absence of Bouvardin at final concentrations shown. Luciferase mRNA provided in the kit was used at a final concentration of 1 µg/µl. The reactions samples were incubated for 15 minutes at 37°C and quenched by dilution with water. Luciferase activity was measured using a plate reader Multi-Mode Microplate Reader (Synergy 2 by BioTek) immediately after luciferase substrate addition. Samples were also subjected to electrophoresis on SDSpolyacrylamide gels and immunoblotted with goat polyclonal α-luciferase primary antibodies (Promega) and donkey anti-goat IgG, HRP secondary antibodies (Promega). The blots were visualized using chemiluminescence detection (Pierce).
Supplemental Figure S2-CI values for Bouvardin and radiation on 3 additional cell lines.
MTT assays were used to determine the effect of Bouvardin (concentrations in uM) in combination with ionizing radiation (in Gy, X-axis). Combination Index data from 3 different Head and Neck Cancer cell lines are shown. Black dashed lines represent a CI value of 1. CI values below 1 indicate synergy. 1586 and UM-SCC19 were pre-treated whereas HN31 was treated on the same day (see Materials and Methods). Figure S3 -CI values for Bouvardin on FaDu and Det562 head and neck cancer cell lines. MTT assays were used to determine the effect of Bouvardin (concentrations in µM) in combination with ionizing radiation (in Gy). The data from same-day treatment of IR and Bouvardin are shown, for comparison with taxol-Bouvardin combination that were also applied on the same day. In general, CI values were lower for FaDu cells than for Det562 cells in two separate experiments (only one set is shown). On Det562 cells, CI values were about 1 for most combinations. CI value for Det562 cells at 0.001 µM/1Gy and at >0.06 µM are not included in the graph because the values are >10 and would have made smaller values harder to see. On FaDu cells, CI values were below 1 at concentrations of 0.03 or lower, were about 1 for 0.06 µM drug, and were over 1 at higher concentrations. Figure S4 -CI values for Streptovitacin A and radiation on H157 lung cancer cells. CellTiter-Glo ® Luminescent Cell Viability Assay (Promega G7570, see Methods for details) were used to determine the effect of Streptovitacin (concentrations in µM) in combination with ionizing radiation (in Gy, X-axis). The drug was added 24 hr before irradiation.
Supplemental

(A) Fraction affected (Fa) determined by the following formula 1-(x/y) where x is the experimental sample and y is the no drug control) (see Methods).
(B) Corresponding CI values.
Cells were irradiated in a Faxitron X-ray cabinet x-ray system (Lincolnshire, IL) set at 115kV and 5mA (producing 5.33 Rads/sec or 3.2 Gy/min) Note that this X-ray machine, a replacement for the old one, produces a higher dose rate (lower exposure time) than what was used on H157 cells in Figure 2 . We note that even with the same settings, higher IR doses are needed to achieve the same Fa with the new machine than the old. More important, combinatorial effects with drugs are similar if not identical on the two machines. The drug and radiation synergize at most combinations tested. Figure S2 . Fraction affected is determined by the following formula 1-(x/y) where x is the experimental sample and y is the no Bouvardin/no drug control. 
